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Background
Pulmonary complications are important causes of perioperative morbidity. The incidence has been reported to be as high as 1% to 2% in even minor surgeries and upwards of 10% to 20% in upper abdominal or thoracic surgeries [1] . In addition, pneumonia is the most common invasive infection in immunocompromised patients and carries a high morbidity and mortality rate. Evaluation of immunocompromised patients can be difficult as signs and symptoms of infection can be subtle; missing a pulmonary infection during the perioperative period in this population can lead to devastating consequences.
Human metapneumovirus (hMPV) is a single negative-stranded RNA-enveloped virus in the Pneumovirinae subfamily of viruses and results in both upper and lower respiratory tract infections. Symptoms are wide ranging: from a mild cough to life-threatening pneumonia and bronchiolitis. It is especially common and severe in immunocompromised patients [2, 3] .
This case report is an illustration of how important it is to perform a thorough preoperative evaluation in immunocompromised patients and highlights the importance picking up on subtle signs of infection in this population. Our patient suffered from an intractable bronchospasm from just manipulating of the airway, illustrating the vulnerability of his respiratory status. Our case brings up the question of how much preoperative evaluation should be done in this sensitive population especially for minor elective surgeries.
Case Report
The patient was a 31-year-old male with end stage renal disease status post kidney transplant, immunosuppression, hypertension, obesity, and sleep apnea who presented for elective umbilical hernia repair. He had no history of pulmonary disease. His daily medications included myfortic, tacrolimus, and prednisone. His preoperative evaluation was unremarkable except for a minor cough and fatigue during the preceding week. The patient's lungs were clear bilaterally and his vital signs were normal. Induction in the operating room was performed uneventfully with propofol, fentanyl, succinylcholine, and ketamine. Shortly after induction, stress dose hydrocortisone and rocuronium were given. He was maintained on 1 MAC of sevoflurane. Prior to surgical incision, the patient began coughing. His peak airway pressures increased to greater than 30 cm H 2 O and his saturation acutely decreased to less than 85%. He was immediately given 100% oxygen, additional neuromuscular blockade, and the sevoflurane concentration was increased while he was hand-ventilated. His lung compliance was very low, and he was difficult to ventilate. Albuterol was delivered, and an emergent bronchoscopy was undertaken which revealed diffuse erythema and copious white mucous throughout the airway bilaterally, which was suctioned. An arterial blood gas was sent and showed a Pa0 2 <80 mm Hg despite being on 100% oxygen. Following discussion with the surgeon, the decision was made to cancel surgery. The patient continued to be difficult to ventilate and oxygenate and therefore was transferred to the medical intensive care unit intubated. Chest x-ray upon arrival illustrated bilateral opacities, pulmonary congestion, and atelectasis ( Figure 1 ). In the medical intensive care unit, a bronchoalveolar lavage was performed which revealed respiratory hMPV. The patient continued to have intermittent bronchospasms over the next 12 hours while being treated in the intensive care unit. The patient's respiratory function normalized with resolution of the bronchospasm on hospital day 2 and he was extubated uneventfully. He fully recovered and was discharged to home on hospital day 3. The patient currently has decided not to have his umbilical hernia repaired.
Discussion
Immunocompromised patients can pose perioperative challenges, and in this case, it was an initial subclinical presentation of a respiratory viral infection. Data regarding perioperative evaluation and management of immunocompromised adult patients is not significantly divergent from our normal standard [4, 5] . With just a cough and fatigue in the setting of a minor elective surgery, we felt that no further workup was indicated. Indeed, it would have been difficult to predict his respiratory infection preoperatively and his severe bronchospasm following induction of general anesthesia and airway manipulation. Perioperative pulmonary complications occur in 6% of patients who undergo major abdominal surgery. Etiologies include infection, hypoxia, respiratory failure, bronchospasm, and obstructive disease exacerbation. It leads to increased hospital stay and a higher in hospital mortality rate [6, 7] . Additionally, the estimated annual cost of perioperative pulmonary complications in the United States is 3.42 billion dollars. The ARISCAT study, a prospective multicenter study attempting to create a risk index for these complications, found that age >80 years, preoperative Sp0 2 <90%, preoperative hemoglobin <10 g/dL, upper abdominal or thoracic surgical incision, and surgery duration greater than 2 hours were all associated with increased pulmonary risk [8] .
Other studies have also noted smoking, pulmonary hypertension, congestive heart failure, obstructive sleep apnea, and combined metabolic and nutritional factors to be important risk factors [8] . Although our patient did not have these factors, he was immunosuppressed, which put him at increased risk for infection.
Common viruses associated with respiratory tract infections include respiratory syncytial virus, parainfluenza, and adenovirus [9] . As stated previously, a less known, but common virus discovered in 2001 is hMPV [10] . It is a single stranded, negative sense, nonsegmented RNA virus that is a member of the Paramyxoviridae family, and one of the leading causes of upper and lower respiratory tract infections in children, elderly, and immunocompromised individuals [2, 11] . Signs and symptoms range from the common cold or upper respiratory tract infection to bronchiolitis, croup, pneumonia, exacerbation of reactive airway disease, and sepsis [6, 12] . In a retrospective study of 769 patients who underwent stem cell transplantation and presented with upper or lower respiratory tract infection, 2.5% of the patients had hMPV. Of those patients found to have hMPV, 72% presented with upper respiratory tract infection (cough, fever, headache, wheezing) or influenza-like symptoms. The remaining 28% had symptoms consistent with a lower respiratory tract infection (pneumonia) [13] . Risk factors for transmission and increased severity of symptoms include extremes of age, immunocompromised status, underlying pulmonary disease, and seasonality. Immune status is an important factor that can determine the illness severity, and in addition, the majority of hMPV case mortalities were in immunocompromised patients. Transmission is via large particle respiratory secretions. Treatment is largely supportive respiratory care and antivirals. Vaccines are currently being explored [2, 3, 6, 11, [14] [15] [16] . Interestingly, in immunocompromised patients who may have subtle symptomatology and an equivocal chest x-ray, a CT scan may be necessary to diagnosis involvement in the lower respiratory tract.
Conclusions
This case illustrates the difficulty in predicting pulmonary complications in immunocompromised patients and the potential severity of hMPV pulmonary infection in these individuals. Our patient with hMPV initially presented with severe bronchospasm and intraoperative respiratory failure. Intubation with airway manipulation was the instigating factor that made this first evident. Having a high index of suspicion for pulmonary infection, even with minor respiratory symptoms in this patient population is prudent. In retrospect, preoperative treatment or postponement of surgery may have avoided the severity of his pulmonary complications and may have allowed for a safe repair of his umbilical hernia.
